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Abstract
It is difficult to identify the main factors that determine the distribution of the Giant Gippsland

Earthworm because of the completely subterranean nature of this species. Past emphasis has

involved research on soil factors (such as texture and chemical composition) and topography (slope,

aspect, proximity to water). More recent research indicates that its distribution results from a combi-

nation of many interrelated factors, most importantly, underground hydrological processes. The pre-

European settlement environment for the Giant Gippsland Earthworm was predominantly tall wet for-

est, but it has survived in pockets of exotic pastures and riparian zones. However, some of the revege-

tation programmes established to address degraded habitat may ultimately be detrimental to surviving

populations of the Giant Gippsland Earthwonn. {The Victorian Naturalist, 124 (4), 2007, 249-253)

Introduction

The Giant Gippsland Earthworm
Megascolides australis is listed as

‘Vulnerable’ under the Commonwealth
Environment Protection and Biodiversity

Conservation Act 1999 and ‘Threatened’

under the Victorian Flora and Fauna
Guarantee Act 1988. The development of

conservation strategies for this species has

not been straightforward because of its

totally subterranean nature and the diffi-

culty involved in identifying its habitat

without detailed surveys that involve

destruction of habitat and death of

individual worms.
The subterranean nature of M. australis

and its presence in landscapes without

native vegetation often results in its neglect

from consideration in planning applica-

tions. Conservation decisions in the terres-

trial environment are based very much on

the presence of vegetation and its condition

(relative to its supposed condition at the

time of European settlement). Vegetation is

used as a surrogate for many threatened

species, and improvement in vegetation

condition is often viewed as part of the

solution required to conserve threatened

species. Problems arise when a threatened

species such as M. australis is not neces-

sarily associated with native vegetation.

Distribution of the Giant Gippsland
Earthworm in relation to altered

landscape

Megascolides australis has co-existed with

agricultural land use since European settle-

ment of South Gippsland in the 1870s, and

has survived major changes to its habitat,

mostly associated with agricultural devel-

opment and expansion. However, the over-

all effects of these habitat changes on M.

australis populations and their distribution

are not clearly understood. Megascolides

australis is confined almost entirely to pri-

vately owned agricultural land with only

small pockets of remnant vegetation

remaining along some stream banks, gul-

lies and road sides. Mt Worth State Park is

the only area within the species’ range that

has remnant vegetation and M. australis\ it

is located at the eastern extreme of the

range of this species.

The reduction in M. australis range has

generally been attributed to post-European

settlement tree clearing and subsequent

agriculture practices. Within this present

agricultural landscape, M. australis is gen-

erally associated with stream banks, wet
gullies/soaks, and south facing hillslopes

with terracettes. Its distribution appears to

be primarily correlated with hydrological

conditions that remain to be identified.
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rhere is no historical information available

on the distribution of A/, australis at the

time of European settlement. It is thought

that before European settlement, the area

w as co\ered by wet forest with continuous

canopy cover, but old forests w-ere proba-

bly dominated by fewer larger trees with a

more open understorey. The ground layer

was more grassy and with more logs and

coarse woody debris. The thick regrowth

often associated with this type of wet for-

est was due to tires, but the area did not

e.xperience many tires, and most of the for-

est was thought to be mature. The lower

slopes were dominated by Eucalyptus strz-

eleckii and higher slopes probably by
Eucalyptus regnans (David Cameron and

Josh Dorrough, pers. comm. 2004).

Since the 1870s. extensive forest clear-

ing, introduction of grazing animals and

the maintenance of a more-or-less continu-

ous ground cover of sown pasture has

greatly altered the surface and sub-surface

hydrology. The effects of initial vegetation

clearance on soil habitat would have been

pronounced in the upper soil horizon
where increased exposure after tree

removal w'ould have resulted in decreased

moisture levels. This may have resulted in

fragmentation of M. australis populations

and local extinctions. However, the deeper

soil horizon primarily occupied by M. aus-

tralis would have been somewhat buffered

from the initial changes in soil microcli-

mate and may have experienced increase

in available moisture due to the absence of
large trees transpiring and removing soil

moisture. Megascolides australis habitat

would also have been reduced by the loss

of topsoil over time through increased run-

off (Van Praagh et al. 2004, 2005). Giant

Gippsland Earthworms are non-selective,

geophagous feeders, relying on organic
matter, bacteria and fungi digested from
soil passed through the gut (Van Praagh
1994). This generalised diet and their

depth in the soil profile may have allowed
them to cope with the change from forest

to permanent pasture and in time, adapt to

the changed conditions.

Past research on the factors determining
distribution of the Giant Gippsland
Earthworm has emphasised soil and topo-
graphical factors (slope, proximity to water)

(Van Praagh ei al. 1989; Van Praagh 1992).

More recently, the distribution of M. aus-

tralis was assessed at two locations,

Jumbunna at the southern end of its distribu-

tion and Ellinbank towards the northern end
of its distribution (Van Praagh et al. 2004.

2005). Megascolides australis was found in

four distinct habitats at Jumbunna: minor
creek and drainage lines, flat to gentle slop-

ing alluvial terraces above present flood lev-

els, steep south facing hillslopes with ter-

racettes and colluvial footslopes without ter-

racettes. The landscape features at

Jumbunna that are thought to influence M.

australis distribution are the nature and
depth of the soil, slope, micro-topography

and aspect of the steep hillslopes, in addition

to site soil and surface hydrology.
Megascolides australis was found in only

one main habitat at Ellinbank, the lower

slopes and colluvial and alluvial terrain adja-

cent to the stream channels and Just above

the level reached by moderate flooding. This

is in contrast to the four habitats for M. aus-

tralis at Jumbunna and may be due to dif-

ferences in geomorphology between the two

sites. The slopes at Ellinbank are morpho-

logically simple and lack the distinct seg-

mentation observed at Jumbunna in the

steeper, higher terrain of the Strzelecki

Ranges. There are no major differences in

slope form between the upper and lower

slopes in the Ellinbank study area, and the

ridge crests are broad and gently rounded.

The slopes also lack the distinctive tread and

riser terracing (‘sheep tracks’), that is a char-

acteristic of the steeper terrain developed on

sedimentary rocks, and soils were more
coherent and with lower moisture content

than the terraced features. This morphologi-

cally simpler landscape appears to provide

fewer areas of suitable M. australis habitat

with the appropriate hydrological parame-

ters. Whether these features are characteris-

tic of the broader geomorphology of the

basalt-derived soil landscapes in the north of

the species’ range requires further investiga-

tion. This comparison illustrates the com-

plexity of factors that determine distribution

of M. australis.

Current thoughts on revegetation and

the Giant Gippsland Earthworm
Revegetation programs are widely advo-

cated for a variety of reasons including to

control for soil erosion, to reduce water-
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logging and to protect water quality of

streams, and to provide shade and shelter

for stock (Thompson et al. 2003; G. Trease

pers.com. 2005). Increasing the nature

conservation value of an area may also be

included, and for the pastJO years revege-

tation of M australis habitat has been one

of the key recommendations for the con-

servation of M australis on private land

(e.g. Van Praagh 1991; Taylor e/ a/. 1997).

Plantings are used in a variety of situations

including riparian strips, gullies, landslips,

windbreaks and as linkages between rem-

nant vegetation. The current recommenda-

tions for revegetation in the south

Gippsland region include approximately

2000 plants per ha with a species composi-

tion of 15-25% trees, 40% mid-storey and

the remainder understorey and grasses.

However, the proportion of tree species in

the area has been as high as 40% (G.

Trease pers. com. 2005).

Results of research into distribution of M.

australis at Mt Worth State Park, the only

area within the species’ range to support

remnant vegetation, first brought attention

to the possibility that dense revegetation

of habitat occupied by M. australis may
not necessarily be of benefit to the species

and may indeed be harmful (Van Praagh

and Hinkley 1999). During this survey

work, populations of M australis were

found to occur predominantly in open pas-

tured areas within the Park and on clay

management vehicle tracks, and distribu-

tion was limited to the edges of more
densely vegetated areas.

It is possible that major alteration to soil

hydrology in the current landscape, such as

extensive tree planting, may pose a threat

to populations of Maustralis. These plant-

ings may impact on the sub-surface area

available for M. australis habitat by filling

potential occupation space with tree roots

and woody debris. There is also the likely

impact on the water table, whereby
increased transpiration rates will lower
water tables, leading to drying of soils in

potential worm habitat on the lower slopes,

colluvial slopes and floodplains, thereby

decreasing suitable habitat for M. australis.

Whilst not all factors influencing the distri-

bution of M. australis are known, one of
the most important is related to soil hydro-

logical factors. Active populations are

always found in moist soils and the bur-

rows are very wet, often with a significant

amount of free water flow in them. For

example, where Maustralis occurs on the

steep mid to lower slopes of south facing

steeper hillslopes, they are usually associ-

ated with areas of groundwater seepage

zones that can be identified by the pres-

ence of terracettes. The presence of ter-

racettes indicate that the land surface is

wetter than the surrounding area, which
may be important in sustaining conditions

required for Maustralis survival. The ter-

racettes provide increased soil moisture

through temporary pondage during run-off,

thus allowing retention and recharge of

soil moisture.

Future research needs for the conserva-

tion of M, australis

At present the effect of revegetation on M
australis habitats is unknown and remains

speculative. However, the absence of M
australis from heavily vegetated sites at

Jumbunna (Van Praagh et al. 2004),

Ellinbank Research Station (Van Praagh et

al. 2005) and their presence in pasture adja-

cent to native forest and clay service vehi-

cle tracks at Mt Worth State Park (Van

Praagh and Hinkley 1999) suggest that rec-

ommendations to revegetate M. australis

habitat for its conservation need reassess-

ing. In a recent report on Best Management

Practices for riparian habitats in Gippsland

dairy regions, Thompson et al. (2003)

found that their suggested index of riparian

condition indicated that an excellent condi-

tion score required vegetation 30 metres

wide on either side of a stream. Whilst the

broader benefits of revegetation of

riparian zones are acknowledged, the

effects of dense replanting of areas occu-

pied by M australis require investigation.

Vei 7 few stream areas in South Gippsland

currently have 30 metres of vegetation on

either side, and if revegetation projects aim

to recreate buffers of this width, then the

effects on M. australis have to be consid-

ered. Despite the preliminary nature of

these findings, given the scale of revegeta-

tion in the region, and in particular the

often very dense planting of riparian M
australis habitat, revegetation may repre-

sent one of the most important potential

impacts on populations of M. australis.
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With the increasing rate of land use

changes within the distributional range of

the Giant (jippsland Earthworm, there is

an urgent need to address this situation.

Two immediate research requirements to

assist its conservation can be identified.

First, a program to determine the impacts

of revegetation on factors such as soil

moisture, hydrological patterns and water

table levels, and how these might impact

on populations of A/, australis. This is not

a criticism of revegetation as a form of

habitat restoration, but in the case of M.

australis the appropriate levels and meth-

ods of revegetation need to be assessed.

Second, the inappropriate use of native

vegetation cover as a surrogate for habitat

for threatened species such as M. australis

needs to be addressed. Research is required

to identify high priority Giant Gippsland

Earthworm habitat using non-destructive

techniques, such as digital elevation mod-
elling, followed by ground truthing.

Without these, the land use changes in

South Gippsland may result in a rapid

destruction of the remaining M. australis

populations.
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Egg capsule of Giant Gippsland Earthworm Megascolides australis. Photograph supplied

by Alan L Yen
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Treeless habitat of the Giant Gippsland Earthworm: south facing terraced hillslope and creek banks

above an active flood plain. Photograph by Beverley van Praagh.

Giant Gippsland Earthworm Megascolides australis, in situ. Photograph by Beverley van Praagh.
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